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^Semiconductor die, pref. single crystalline Si, has a surface orientation of (100) and 4 side 
planes consisting of (1 1 0) planes. The edges of the die are inside (111) planes. The die 
contains trenches which have a rectangular cross section with 4 (100) planes as walls and a 
(100) plane as bottom. This makes the angle between the trench edges and a (1 10) die-edge 
plane 45 degrees. The trench has an outer conductive layer, pref. a diffusion layer pref. inside 
the substrate, along the trench-periphery, an inner conductive layer, pref. polycrystalline Si, 
and an insulating layer, pref. an oxide layer, between them. 

The outer conductive layer pref. forms one of the diffusions in an MOS transistor and the 
insulating layer is pref. also the gate dielectric of the MOS transistor. 

Also claimed is the use of substrtes of GaAs, InP and Si-Ge. 

The die is pref. cut from a wafer of the substrate material which has a (1 10) plane as 
registration edge. 

USE/ADVANTAGE - The orientation of the trench walls ensures that the oxide thickness, 
grown as dielectric layer of the embedded capactor, has an even thickness along the entire 
periphery and that the threshold under the inner electrode is controlled. This improves the 
yield and reliability of the trench capacitors and of the devices using them. 
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ABSTRACT: 

PURPOSE: To prevent edges of a chip from being broken when the chip is subjected to a 
dicing by the use of a silicon wafer, wherein the main surface of the silicon wafer is a [100] 
plane and four peripheral side surfaces of the same are [110] planes, so that a thin capacitor 
can have four peripheral inner [100] planes, whereby the thickness of an oxide film at a 
capacitor can be rendered uniform. 

CONSTITUTION: The surface orientation of a silicon wafer 1 is defined such that a main 
surface 1a thereof is in a [100] plane, and an orientation flat 1b thereof is in a [1 10] plane. The 
silicon wafer is subjected to dicing along dicing lines 2a which are parallel to the orientation flat 
1b and another dicing lines 2b which are at right angles to the orientation flat 1b. Accordingly, 
all four peripheral side surfaces 3a, 3b, 3c and 3d of a semiconductor chip 3 have the surface 
orientation of a [1 10] plane. In addition, all four peripheral inner surfaces 7a, 7b, 7c, 7d and a 
bottom surface 7e of a thin capacitor 7 are set to the surface orientation of a [100] plane. 
Moreover, crossover lines between the dicing lines 2a and 2b, a [1 11] plane, and the main 
surface 1a are parallel to each other. 
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